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The Challenge
• Environmental Health Tracking requires 

numerical-spatial analysis: map, charts, 
computation

• Environmental Health Tracking involves large, 
multidimensional data sets

• No DSS that is effectively able to support this
• Ease of use and cost-effective tool is needed for 

widespread tracking to be adopted



  

Inspiration & Historical 
Perspectives: John Snow

• Cholera Outbreak in London in 1854
• Used numerical-spatial problem solving to 

discover source of the cholera outbreak
• Could we do better than John Snow of a 

century and a half ago?



  

John Snow 
pinpointed the 
source of 
cholera 
outbreak in 
London, 1854



  

Numerical-Spatial Routine: Example 
of Disease mapping

SpatialView Maps6

NumericalView in charts/reports5

NumericalAnalysis of cancer/heart disease incidence4

SpatialIdentify comparison region3

NumericalExposure or hazard analysis/calculation of the 
geographic area

2

SpatialIdentify geographic area1
TypeComponent 



  

OLAP & GIS
• OLAP is very attractive for environmental health 

analyses: handle large amount of data, 
multidimensional, fast retrieval

• OLAP enhances numerical components
• GIS is central to environmental health tracking: it 

needs to have the capability to do spatial analysis:
– Network Analysis, Buffering, Clipping, Geo-coding

• Integrated system: OLAP and GIS needs to be 
integrated into an easy-to-use system.



  

Online Analytical Processing

Functions: Drill-up/Drill-down, Slice/Dice, Pivot
Source: Scotch M, Parmanto B. SOVAT: Spatial OLAP Visualization and Analysis Tool. HICSS-38 Big Island, HI. 2005



  

SOVAT Architecture



  



  

•Spatial Drill-Up
•Spatial Drill-Down
•Spatial Drill-Out



  

Example of Pennsylvania Data

• Spatial Data of Pennsylvania 
-US Census Bureau .shp files

• Numerical data from 3 sources: 
1. U.S. Census Bureau 

- Population & Socioeconomic
3. PA Department of Health 

- Cancer incidence, death, birth
5. PA Healthcare Cost Containment Council 

- Inpatient & Outpatient Healthcare Utilization



  

Census Department of 
Health

- Population

- Birth
- Death
- Cancer

PHC4- Inpatient
- Outpatient
- Total Charge

Diagnosis

Geography
Age
Race
Sex

State

County

Municipality

Subbarrios

Blocks

State Legislative 
Districts



  

Features: Default presentation, Time 
Series, Top 5 for Certain Disease in PA



  



  



  



  

Problem Solving Example #2
“Compare Allegheny County’s cancer 
incidence rate against it’s bordering 
counties.” 



  

Features: Comparison and Border Analysis



  



  

Features: Top 5 Cancer in Allegheny 
County



  



  

Problem Solving Example #4
“Compare Cancer Incidence of Allegheny 

County to Erie County from 1996-2000”



  

Features: Compare Cancer Incidence of 
Allegheny County to Erie County from 1996-2000



  



  

Problem Solving Example
   “Compare the 2000 death rates from 

ischemic heart disease of Northwestern 
PA vs. Northeastern PA” 



  



  



  



  



  



  



  

Additional Functionality



  

Search large dimension: diagnosis



  

Clustering



  

Example for environmental health



  

Number of Cancer Incident in Allegheny Counties (Municipalities level)



  

Red nodes shows industrial places in Allegheny County



  

A close up view of the nodes



  

The arrow shows an industrial point : CLEARWATER INC



  

Buffer within 1 mile from CLEARWATER INC and the affected municipalities

Set the radius here

List of affected 
municipalities

Buffer within
 1 mile



  

Buffer within 2.5 mile from CLEARWATER INC and the affected municipalities

Set the radius here

List of affected 
municipalities

Buffer within
 2.5 mile



  

Using Other Data Sets


